Introduction
Tinospora is an Old World climber with about sixty species distributed in tropical and subtropical regions. Of these, five species are indigeneous to India. T. crispa (L) Miers. And T. mastersii Diels. Occur in Assam, T. andamanica Diels. In Andaman Islands, whereas T. cordifolia Miers. And T. sinensis (Lour).Merrill occur throughout the country. T. sinensis is known to be a climber with 1-2 cm thick stem. However, recently we have noted a gigantic liana of 8-9 cm thickness and 20 meter height covering entirely a Mangifera Inidca L. tree is a sacred grove at Dakhne (Lat. 18o31'; Long 73o31'E) in pune district, Maharashtra (Upadhye et al., 1987) 1
The anatomy of Tinospora is very meagerly known although considerable work has been done on its pharmacognosy (see Mitra, 1985) 2. Solereder (1908)3 T. cordifolia, Beauquesne (1937)5 T. tuberculata, Metcalfe and Chalk (1950)6 gave general features of tinospora whereas Raghunathan and Mitra (982)7 studied T.cordifolia and T. sinensis in relation to their pharmacognosy.
Morphologically T. sinensis is differentiated from T. cordifolia by the tomentose leaves only.
The detailed anatomy of this exceptionally giant tinospora species was undertaken to differentiate its wood pieces from that of T. cordifolia as they are often mixed as an adulterant or substitute to T. cordifolia in several Ayurvedic compound preparations used against debility, dyspepsia, fever and urinary disorders.
Material and Methods
Fresh material of young and mature roots and stems was collected from plants growing in the sacred grove at young, mature roots and young stems were taken. Whereas sections of 2.5-9.0 cms thick old stems were taken with the help of a wood microtome. Sections of T. cordifolia were also taken for comparison. They were double stained with safranin and fast green and made permanent using standard methods (johns en, 1940)8. Photographs were taken on Carl-Zeiss Lobovol-2 and citovol binocular microscopes.
Obervations and discussion
Young aerial root:
The young aerial roots are threadlike, squairsh, 1600-2200 x1300-1400 μm in size and show pentarch to hexarch primary structure. Epiblema is single layered with thick-walled polygonal cells. Cortex is composed of two distinct zones, outer 5-7 layered, sclerenchymatous and inner one 10-15 layered made up of thinwalled, compactly arranged parenchy matous cells containing starch garins.
The primary xylem bundles have long tapering arms of protozylem and a group of metazylem vessles at the base of the strand. Phloem bundles lie in between the two xylem groups and are composed of sieve tubes, companion cells and phloem parenchyma. A large schizogeneously formed cavity lies below each phloem bundle.
A larage parenchymatous pith with compact cells containing starch grains is present in the centre (P1.I, Fig.1) The mature aerial root is very similar in structure with young aerial stem except for the presence of nodal swellings.
Young stem:
Periderm formation is observed at a very early stage. Lenticels protrude out breaking the periderm at a number of places. Contex in composed of two distinct zones, outer 1-2 layered sclerenchymatous and inner one 15-22 layered. Parenchymatous full of starch grains. Pericycle is composed of thick walled tangentially elongated cells and present as a cap-like structure on the vascular bundles. These fibrous caps and the intervening parenchymatous cells between in bundles adjoining to them join together to form a continuous pericyclic ring. The stele consist of 5-7 collateral vascular bundles separated by parenchyma and medullary rays.
A thin band of cambium exists between phloem and xylem. A parenchymatous pith with compact cells containing starch grains is present tin the centre. 5-6 primary xylem groups are present at the peripheral region of pith. Few groups of thick walled sclerenchymatous cells are also present tin the pith (pl.I, Fig.3 ).
Mature stem:
In a 9.0 cm thick stem 90 vascular bundles are noted. Periderm and cortex are 1.5-1.8cm wide and pith 1.8-2.2 cm in diameter. The fascicular cambium and interfascicular cambium formed by the parenchymatous cells present in between the two vascular bundles cut off phloem and xylem elements continuously to the outer and inner sides respectively and thus number vascular bundles increases in size and number as the stem grows older. The periderm gets peeled off periodically. The pericyclic sclerenchyma and phloem capping the vascular bundles gets disintegrated forming a banded structure. Fig.3 ; Pl. II, Fig 5) .
Tinospora sinensis shows a number of diagnostic characters such as (i) distinct unobliterated pith with schizogneous cavities equal to the number of xylem or phloem groups in young root, (ii) 1-2 layered sclerenchymatous cortex in young stem, (iii) presence of disintegrated bands of therapeutical compounds of inferior quality than those prepared from genuine material of T. cordifolia (Raghunathan and Mitra, 1982) 7.
The present study helps in differentiating the wood pieces of these two species used in these preparations.
